CRISPR/Cas9 Assisted Multiplex Genome Editing Technique in Escherichia coli.
Genome editing for site-specific chromosome modification is one of the most significant techniques in biological research. While conventional techniques usually deal with one genomic locus at a time, multiple genomic targets are often required to be modified to develop microbial cell factories. Thus, it is necessary to develop techniques for simultaneous editing of multiple loci. In this work, the authors develop a CRISPR/Cas9 assisted multiplex genome editing (CMGE) technique in Escherichia coli. With this editing method, all functional parts are assembled into replicable plasmids, and stringent inducible expression systems are used to control Cas9 gene expression, which is to decouple transformation from editing process to increase editing efficiency. A modular assembly strategy is designed to enable construction of the complex multi-gRNA plasmid. With this technique, two and three loci are able to be modified with 100% and 88.3% efficiencies, while four loci can be edited with more than 30%, which are the best results reported. Although developed in model organism, the strategy of CMGE can be adapted to other prokaryotic cells. This is a well designed and illustrated technique with no special requirement, can be used by any biological lab easily.